A simple proof is given for the explicit formula which allows one to recover a C 2 −smooth vector field A = A(x) in R 3 , decaying at infinity, from the knowledge of its ∇ × A and ∇ · A. The representation of A as a sum of the gradient field and a divergence-free vector fields is derived from this formula. Similar results are obtained for a vector field in a bounded C 2 −smooth domain.
Introduction
In fluid mechanics and electrodynamics one is often interested in the following questions:
Q1. Let A(x), x ∈ R 3 , be a twice differentiable in R 3 vector field vanishing at infinity together with its two derivatives. Given ∇ × A and ∇ · A, can one recover A(x) uniquely? Can one give an explicit formula for A(x)? Q2. Can one find a scalar field u = u(x) and a divergence-free vector field B(x), ∇ · B = 0, such that A = ∇u + B,
These questions were widely discussed in the literature, for example, in [1] - [3] . Our aim is to give a simple answer to these questions. By
is the weighted Sobolev space, where w = w(x) > 0 is the weight function.
Answer to question Q1.
Thus,
Let g(x, y) :
where δ(x) is the delta function. Thus, from (3) one gets 
Answer to question Q2.
Formula (5) can be written as
provided that a(y) and f (y) decay at infinity sufficiently fast, for example, if
where ∂ is an arbitrary first order derivative, so that the following integrations by parts can be justified:
One may also assume that A ∈ H 2 (R 3 , 1 + |x| γ ), γ > 2, in order to justify formulas (1), (5), (7). It follows from (1) and (7) that
To check the second formula (1), it is sufficient to check that ∫
provided that u = u(x) and p = p(x) decay at infinity sufficiently fast. In our case u is defined by formula (10) and A(x) by formula (1), where u and B are uniquely defined by formula (10) .
Theorem 3.2 Assume that
D ⊂ R 3 is a bounded domain with C 2 -smooth boundary S, A(x) ∈ H 2 (D), a(x) := ∇ × A(x), f := ∇ · A(x) and ϕ(s) = A| s∈S are known. Then A
(x) is uniquely recovered by solving the Dirichlet problem
Proof. Theorem 3.1 is already proved. To prove Theorem 3.2 one reduces it to solving problem (13). Existence and uniqueness of the solution to the Dirichlet problem (13) are known, so Theorem 3.2 is proved.
2 Let us estimate, for example, an integral of the type (9) assuming that |∇f | ≤ c (1+|x|) γ , γ > 3. Let |x| = r, |y| = ρ, θ be the angle between x and y, and x is directed along y 3 axis. Then one has
= 2π
If A ∈ H 2 (R 3 , (1 + |x|) γ ), γ > 2, let us estimate, for example, the following integral: 
By c, c 1 > 0 estimation constants are denoted.
